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NMPEAMBYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED

KepiBHMK po6oyoi rpynu / Head of the project team:
OpuHsAK Irop BonoguMMpoBMY, AOKTOpP TEXHiIYHMX HayK, npodecop, npodecop Kadeapu npuKnagHoi
matemaTmkmn/Igor ORYNYAK, ScD, Professor, Professor of the Applied Mathematics Department.

YneHn poboyoi rpynu / Project team members:

TaBpoB AaHuno lOpiioBMY, KaHaAMAAT TEXHIYHMX HayK, AOLUEHT, 3aBigyBay Kadeapu npmkaagHoi
maTtematmkm/Danylo TAVROV, PhD, Associate Professor, Head of the Applied Mathematics
Department.

YepTtoB Oner PomaHoOBMY, JOKTOP TEXHIYHUX HayK, nNpodecop, npodecop kKadbeapm NpMKNagHOT
maTemaTtmkun/Oleg CHERTOV, ScD, Professor, Professor of the Applied Mathematics Department.

XyK IBaH CeprivioBuny, aoKTop dhinocodii, ctapwmi BUKAaaad Kadbeapu npmkaagHoi
matemaTukmn/lvan ZHUK, PhD, Senior Lecturer of the Applied Mathematics Department.

NOroa>XeHoO / AGREED:

HayKkoBo-meTogmMyHa KoMmicia yHiBepcuTteTy 3i cneuiasnbHocTi F1 MNMpuknagHa matematuka/ The
Scientific and Methodological Commission of the University on speciality F1 Applied Mathematics

(npotokon / minutes of meeting Ne Bia / dated 20 )

Nonosa HMKY - F1 / Head of the SMCU - F1

Oner YEPTOB / Oleg CHERTOV

MeTogmynHa paga KMl im. Iropsa Cikopcbkoro / The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute

(npotokon / minutes of meeting Ne Bia / dated 20 )

Fonosa MetogmyHoi pagu / Head of the Methodological Council
TetaHa XEJIACKOBA / Tetiana ZHELIASKOVA
BPAXOBAHO / CONSIDERED:
BpaxoBaHo:

* noctaHoBy Kab6iHeTy MiHicTpiB YKpaiHn KabiHeTy MiHicTpiB YKpaiHu Big 30 cepnHa 2024 p. Ne
1021 «Mpo BHeceHHA 3MiH A0 Nepeniky rasysei 3HaHb i cneuiaZibHOCTEM, 3a AKUMM
3Z1iMCHIOETBbCA NigroToBKa 3/106yBaviB BMLLOT Ta haxoBoi nepeaBuLLoi OCBiTHU», a TaKOXK 3aKOoH
YKpaiHM Npo BMLLY OCBiTY B HYaCTMHi WOA0 Ha3BM OCBiTHbOT NMPOrpamu;

* 3ayBayKeHHsA Ta npono3uuii FTEP HA3ABO, oTpuMmaHi nig 4ac akpeauTauii oCBiTHbOT NMporpamu,
A0 OnnCy OCBiTHbOT NporpamMm Ta Nepeniky OCBiTHIX KOMMOHEHT;

* MOJIOXKEHHA 3aKoHY YKpaiHu Big 04.06.2024 Ne 3760-1X «Mpo 3acTocyBaHHA aHrNiMCbKOT MOBM
B YKpaiHi»;

* nosioxkeHHA Hakasy KIl im. Iropa Cikopcbkoro NeHO/,/362/25 Big 25.04.2025 «[1po
nsaHyBaHHA Ta opraHisayito ocBiTHboro npouecy 2025/2026 H.p.»;
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3ayBarKeHHSA Ta Npono3uuii cTemkxongepis:

o CiHiumH Irop MNMeTpoBuny, anpeKkTop IHCTUTYTY nporpamMHmx cuctem HAHY, goktop
TEXHIYHMX HayK, npodecop;

o /lers MopraH (Dave Morgan), reHepasibHMIM AMpeKTop kKomnaHii Simulmedia (Hblo-Mopk,
CLUA);

o JleMuyeHKo tOpin BonoamMmMpoBuY, cTapLlumii AoCaigHUK YHiBepcuTeTy AMCcTepaama
(Hipepnangn);

o bycnaes Banepitt OneKkcifioBuY, BUNYCKHUK OCBiTHbOT Nporpamu 2024 p., acnipaHT
Kadeapu npukaagHOT MaTeMaTUKK;

o Caxapos Ceprin lOpiftioBuy, acnipaHT Kadeapu NpuKAagHoOT MaTeMaTHKU, YneH HaykoBo-
MeToaM4YHOT KOoMiciT yHiBepcuTeTy 3i cneyianbHocTi F1 MNMpuknagHa matemaTukKa.

The following has been taken into account:

the resolution of the Cabinet of Ministers of Ukraine No. 1021 of August 30, 2024, "On
Amendments to the List of Fields of Knowledge and Specialties for Which Higher and
Professional Pre-Higher Education is Provided,” as well as the Law of Ukraine on Higher
Education, in the part concerning the name of the educational program;
the remarks and suggestions of the Sectoral Expert Council of the National Agency for Higher
Education Quality Assurance (NAQA), received during the accreditation of the educational
programme, with regard to the description of the educational programme and the list of
educational components;
the provisions of the Law of Ukraine No. 3760-1X dated 4 June 2024 On the Use of the English
Language in Ukraine;
the provisions of the Order of the Igor Sikorsky Kyiv Polytechnic Institute No. HOA/362/25
dated 25 April 2025 On the Planning and Organisation of the Educational Process for the
2025/2026 Academic Year;
the remarks and suggestions of stakeholders:
o Igor Sinytsyn, Director of the Institute of Software Systems of the National Academy of
Sciences of Ukraine, Doctor of Technical Sciences, Professor;
o Dave Morgan, CEO of Simulmedia (New York, USA);
o Yuri Demchenko, Senior Researcher at the University of Amsterdam (the Netherlands);
o Valerii Buslaiev, graduate of the educational programme (class of 2024), PhD student of
the Applied Mathematics Department;
o Serhii Sakharov, PhD student of the Applied Mathematics Department, member of the
Scientific and Methodological Commission of the University on speciality F1 Applied
Mathematics.

EBOJIHOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

Ha kadeppi npmknagHoi matemaTtmikun Kl im. Iropa Cikopcbkoro 3 1973 p. rotytoTb daxisuis 3
NPUKAAAHOT MaTEMATUKM, WO MNOEAHYIOTb Y COOi AK 'PYHTOBHi 3HAHHA MaTeEMAaTMKM i CTaTUCTUKM,
TaK i HaBMYKM NpodeciMHOro po3po6eHHs NporpaMHoro 3a6esneveHHs. Migrotoeka daxieyis i3
MaLUMHHOIo HaBYaHHA Ta MaTeMaTUYHMX METOAIB WTYYHOro iHTeNeKkTy ctapTyBasia Ha Kadbegpi y
2016 p. Bneple cepef YKpaiHCbKMX YHiBepcMTeTiB AK nigrotoBka daxiBuiB i3 HayKM npo AaHi (data
science).

Mepwy peaakuito oCBiTHLOT NMporpamm 6ysio BBeAeHo B gito y 2018 p. Y HaCTynHMX peaakuisax éyno
BpPaxoBaHO TaKi 3MiHM:

y 2021 p. BpaxoBaHO 3MiHM B Nepeniky HopMaTMBHUX AUCUMIAIH colioryMaHiTapHoro
Hanpamy;

y 2022 p. BpaxoBaHO 3MiHM A0 HauioHanbHoro kKnacudikatopa AK 003:2010, y3rogxeHo
nepenik cnilibHMX KOMNETEHTHOCTEM Ta pe3y/ibTaTiB HaBYaHHSA Ha piBHi BCix OCBiTHiX Nporpam
B KIl iMm. Iropa CiKopCbKOro 3 NpmMKAagHOT MaTeMaTUKMU;
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* y 2024 p.:
© BKJIIOYEHO AUCUMIIIHY «ApXiTEKTypa Ta TEXHOJIONT CUCTEM 3 BEJIMKMMM 06CAramm
AaHUX>» 40 UMKAY 060B’A3K0oBMX OK Ta BMKJIIOYEHO 3 LbOro LUMKAY AUCUMMIIIHY «MeToau
Teopii HagiMHOCTI Ta pU3MKy» (Npono3muii ekcnepTHoi rpynu Ta F'EP HA3ABO);
© A0AaHO AUCUMNAiIHY «[eHepaTMBHMI WITYYHMIM iHTeNeKT» AK Ka4oBy AnsA daxisuie y
ranysi Hayku npo AaHi, rapmoHizosaHo nepenik OK 3 Bumoramm EDISON Data Science
Framework (npono3uuii ctemkxongepis).

3 2024 p. ocBiTHA NporpamMa 6epe y4acTb Yy Mi*XHapogHOMY OCBiTHbOMY NMpPO€EKTi Erasmus Mundus
Joint Masters «MaTemMaTuiHe MoAe/IloBaHHA, CMMYIALUIA i HAyKM Npo AaHi 419 NPOMMUCIOBUX i
couianbHMX BUKAUKIB>» (“Mathematical Modelling, Simulation and Data Science for Industrial and
Societal Challenges”), ckopo4yeHa Ha3Ba — MATHS-DISC, HomMep npoekTty — 101180080. 3 mMeToto
rapmMoHisauii oCBiTHiIX Nporpam 3 NapTHeEpaMM 3a BignoBigHMM KoHcopLuiymomM y 2025 p.:

* 104aHO A0 UMKy 060B'A3KOBUX OK «YucesibHi MeTogm mateMaTUdHOT isuKkm»,
«[[eoMeTpMYHE Moe/IloBaHHA» Ta «MaTeMaTtnyHe MoAeNtoBaHHA B 6ioMegnyHMX Ta
dapmMaueBTUYHMX AOCNIAKEHHAX>;

* BUJIYYEHO 3 UMKy 060B'A3K0oBUX OK «YnpaBaiHHA NPOEKTaMMU», «@HepaTUBHUM LITYHYHUM
iHTenekT» Ta «OnpautoBaHHA NMPUPOAHOT MOBU>;

* nepeHeceHo BuKNagaHHA OK «MawmnHHe HaBYaHHA» 3 1 cemecTpy B 2;

Since 1973, the Applied Mathematics Department of the Igor Sikorsky Kyiv Polytechnic Institute has
been training specialists in applied mathematics, combining in-depth knowledge of mathematics and
statistics with skills in professional software development. We started training specialists in machine
learning and mathematical methods of artificial intelligence in 2016, being the first among Ukrainian
universities, under the heading of Data Science.

The first version of the educational programme was implemented in 2018. Subsequent editions
included the following changes:

» in 2021, changes to the list of nhormative socio-humanitarian courses were taken into account;

* in 2022, changes to the national classifier DK 003:2010 were taken into account, and the list of
common competencies and learning outcomes was harmonized across all educational
programs in Applied Mathematics at Igor Sikorsky Kyiv Polytechnic Institute;

= in 2024:

o the course "Architecture and Technology of Big Data Systems” was added to the cycle of
required courses, whereas the course "Methods of Reliability Theory and Risk” was
removed from that list (recommendation of the expert group and the Sectoral Expert
Council of the National Agency for Higher Education Quality Assurance);

o the course "Generative Artificial Intelligence” was added as the key course for data
science specialists, the list of educational components was harmonized with the
requirements of the EDISON Data Science Framework (recommendations of the
stakeholders).

Starting in 2024, the educational programme is participating in the international Erasmus Mundus
Joint Masters project “Mathematical Modelling, Simulation and Data Science for Industrial and
Societal Challenges” (MATHS-DISC, project number 101180080). To harmonise the curriculum with
partner institutions in the consortium, the following changes will be implemented in 2025:

the following courses were added to the cycle of required courses: "Numerical Methods of
Mathematical Physics”, "Geometric Modelling”, and "Mathematical Modelling in Biomedical and
Pharmaceutical Research”;

» the following courses were removed from the cycle of required courses: "Project Management”,
"Generative Artificial Intelligence”, and "Natural Language Processing”;

* the course "Machine Learning” was rescheduled from the 1st semester to the 2nd.
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1. MPO®I/Ib OCBITHLOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3arasnbHa iHdopMauisa / General information

lMoBHa Ha3Ba 3aK/agy BMLLOT OCBIiTUM Ta
HaB4YasbHoro nigposainy / Full name of
higher education institution and faculty

/ educational and scientific institute

HauioHanbHMIM TEXHIYHUM
yHiBepcUTET YKpaiHu
«KUIBCbKMM NONiTEXHIYHMM
iHCTUTYT iMeHi Irops
CikopcbKoro»
daKkynbTeT NporpamHMX
CUCTEM Ta NpHUKIALHOT
mMaTteMaTmKH

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»
Faculty of Software Systems
and Applied Mathematics

CTyniHb BMLLOT OCBiTM Ta Ha3Ba
0oCBiTHbOT KBanidikauii / Higher
education degree and education

qualification title

CtyniHb maricTpa
Marictp 3 npuknagHoi
mMarteMaTmKH

Master Degree
Master of Applied
Mathematics

OdpiuifiHa Ha3Ba OCBiTHBLOT Nporpamu /
Educational programme official title

MalwmnHHe HaB4YaHHSA Ta
MaTemMaTu4yHe MoJe/IloBaHHA

Machine Learning and
Mathematical Modelling

Tun gMnNaoMy Ta 06CAr oCBiTHbOT
nporpamu / Diploma type and
educational programme volume

Avnaom Mmarictpa, 120
kKpeautieB €EKTC, TepMiH
HaB4yaHHA 1 pik 9 MicAauis

Master diploma, 120 credits
ECTS, training period 1 year
9 months

IHopMmauia npo akpegmTauito /
Accreditation information of the
educational programme

AxkpeauTtoBaHo HA3ABO,

ceptudpikaTt 15020 Big

2025-06-21 aiicHMM Ao
2028-07-01

Accredited by NAQA,
cetificate No 15020 from
2025-06-21 valid to
2028-07-01

Liukn, piBeHb BMWOT ocBiTM / Education
cycle, level of higher education

HPK YkpaiHu - 7 piBeHb
QF-EHEA - apyrui ymkn
EQF-LLL - 7 piBeHb

NQF of Ukraine - 7 level
QF-EHEA - 2 cycle
EQF-LLL - 7 level

MNepeaymoBu / Prerequisites

HaaBHicTb cTyneHA

0CBiTHbOT Nnporpammn / URL of the
educational programme

6 Bachelor Degree
aKkasiaBpa
dopMK 3406yTTA OCBiTH / Forms of OuHa (aeHHa); full-time;
Education
MoBa(u) BMK/IAAAHHA /. Language(s) of YKpaiHcbKa Ukrainian
instruction
IHTepHeT-agpeca po3MilLeHHA

https://osvita.kpi.ua/F1_ONP
M_MNMM
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2 - MeTa ocBiTHbOT Nnporpamm / Educational programme purpose

MigrotoBka ¢axisuA, 34aTHOro BUpiyBaTH
CKnagHi 3agavi i npo6a1emun B rasysi MalMHHOIO
HaBYaHHA Ta 34iMCHIOBATH iHHOBALiMHY
npodeciiHy AiaNbHICTb 419 KOMMNJIEKCHOrO
BMKOHAHHA HAayKOBMX Ta MPOEKTHO-
TEXHOJIOMYHMX PO6IT 3 MAaLLMHHOIrO HaBYaHHA,
iHTeNeKTya/IbHOro aHasnily gaHux Ta
MaTeMaTMYHOro MoZieNtoBaHHA 06’ €KTiB,
npouecis i ABULL, pi3HOro xapaktepy, y TOMy
YUCAi THUX, LLIO NOB’sA3aHi 3 0OPOOKOK BEJIMKMX
obcsaris gaHmx (Big Data), 3gificHoBaTH
AOCNiAHO-KOHCTPYKTOPCbKY Ta HayKOBY
AiAanbHICTb 3a haxoMm.

MeTa ocBiTHbOT Nporpamu Bignosigae Ctpaterisa
po3BuTKY KIll iM. Iropa Cikopcbkoro Ha
2025-2030 poKM WoA0 PO3BUTKY TEXHOJIOTIM
MaLUMHHOIro HaBYaHHSA, AOCArHEHHA Uinem
CTaJIoro po3BMTKY CyCMiNbCTBa, (POPMYBaHHSA
AKiCHOro NtACbKoro Kanitany 414 BigHOBJ/IEHHA
Ta CTiMKOro po3BUTKY YKpaiHM.

The training of a specialist capable of solving
complex problems in machine learning and
conducting innovative professional activities for
the comprehensive implementation of research
and technological projects in machine learning,
data mining, and mathematical modelling of
objects, processes, and phenomena of various
kinds, including those related to processing Big
Data, as well as conducting design and research
activities in the field.

The goal of the educational programme aligns
with the Development Strategy of Igor Sikorsky
Kyiv Polytechnic Institute for 2025-2030 in terms
of advancing machine learning technologies,
achieving the goals of sustainable societal
development, and forming a high-quality human
capital for the recovery and resilient
development of Ukraine.
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3 - XapaKTepMcTMKa OCBiTHbOT NMporpamm

/ Educational programme characteristics

NMpegMeTHa o6aactb / Subject area

.MeToaM MalUMHHOIro HaB4YaHHA,
iHTenekTyasibHOro aHaslisy gaHuXx;
.iHpopmauiriHi TexHosorii Ta 3acobm poGoTH 3
JaHUMMU BEJIMKOro o6cAry;

.MeToau maTeMaTUYHOro MoaesiloBaHHA
CKJTagHUX TEXHIYHUX, MPUPOJHUX CUCTEM;
.MaTeMaTuyHi Mmogeni

CcUCTEeM i npoueciB

pi3Horo poay. Nanysb

3HaHb: F IHPpopmauirHi

TexHonorii

CneuyianbHicTtb: F1

NMpuknagHa

mMaTtemaTmKa

.Methods of machine learning and data mining;
.information technologies and tools for working
with big data;

.methods of mathematical modelling of
complex technical and natural systems;
-.mathematical models of

systems and processes of

various kind. Field of

knowledge: F Information

Technologies

Major: F1 Applied Mathematics

OpieHTauia ocBiTHbOT NporpamMu / Scope

OcBiTHbO-HayKoBa

|[Educational and scientific

OcHoBHUM (hOKYC OCcBiTHLOT NporpamMm / Main focus

BbazsoBuit dokyc Ol - Bos1oAiHHA cyHYaCcHMMM
MeTogamMM MaLIMHHOIMO HaB4YaHHA,
iHTeneKTyasibHOro aHasliszy JaHux Ta
mMaTemMaTU4HOro mMoJesitoBaHHA 06’ eKTiB,
npoueciB Ta CUCTEM.

MarictepcbKa ocBiTHA nNporpama «MalumHHe
HaBYaHHA Ta MaTeMaTH4HE MOAEJIIOBAHHA>» €
JIOriYHMM NPOAOBXXEHHAM NiArOTOBKMU
6akanaspiB 3a cneuianbHicTio F1 MNpuknagHa
mMaTtemaTtMmKa Ta HanpasJsieHa Ha MOorJIM6/eHHsA
TEeoOpEeTUYHUX 3HAHb i HABMYOK i3 MAaLUMHHOIo
HaBYaHHA Ta MoAe/lIloBaHHA CKAagHUX
npoueciB i 06’€KTiB.

3aBAAKU MOXKJIMBOCTI HPOpPMyBaHHSA THYUKOT
iHaAMBiAyaibHOT TPAEKTOPiT HABYaHHA
3406yBa4vi BMUWOT OCBIiTM MatloTb MOXKJIMBICTb
OTPUMATU 3HAHHA 3 IHWMX ranysen HayKM i
TEeXHiKU, 3aTpebyBaHUX Yy Pi3HMX chepax
NOACBbKOT Aia/IbHOCTI.

Knwo4voBi cnoBa: mMallMHHE HaB4YaHHA,
mMaTtemaTmdHe MogesiloBaHHA, AaHi BEJIMKOro
ob6cAary.

The basic focus of the educational programme
is to master state-of-the-art methods of
machine learning, data mining, and
mathematical modelling of objects,
processes, and systems..

The Master's program "Machine Learning and

Mathematical Modeling” is a logical
continuation of the bachelor's studies in
Applied Mathematics and is aimed at

deepening theoretical knowledge and skills in
machine learning and modelling complex
processes and objects.

Thanks to the possibility of forming a flexible
individual learning path, students have the
opportunity to acquire knowledge in other
fields of science and technology, which are in
demand in various spheres of human activity.
Keywords: machine learning, mathematical
modelling, big data.

Oco6amBocTi OCBiTHLOT NporpamMu / Features

YoMy K came npukKaagHa matemMaTtmka? Cnpasa
B TOMY, WO NporpamicTtiB 6araTto, i B YKpaiHi, i
Mo BCbOMY CBiTi. 3 pPO3BUTKOM LUTYYHOIO
iHTeneKkTy noTpeba B paxiBysax, Wo 34aTHi
3aKkoAayBaTH BigoMi anropmutmm, éyae
3MeHLlyBaTHCA, i gy*Ke wBmaKko. Burpartm
KOHKYPEHTHY 60pOTbOYy Ha PMHKY npaui MOXHa
Ti/IbKM 3a paxyHOK rpyHTOBHOT MaTeMaTUYHOI
Ta aZITOPUTMIYHOT NiAroToBKM. Y1 He npocTiwe
oAeprkaTtu i Bigpa3sy B yHiBepcuTeTi?
OcCo6/MBICTIO OCBiTHBOT NMporpamm «MawmnHHe
HaBYaHHA Ta MaTeMaTUdHEe MOoAEJTIOBAHHSA>» €
Te, WO BOHA € CKJ/Ia40BOK 4YaCTUHOI
ocBiTHbOro Npoekty Erasmus Mundus Joint
Masters «MaTemMaTnyHe MmoaeitoBaHHA,
cuMynAaudia i Hayku npo gaHi AnAa NnpoMMCcioBUX i
couiazibHUX BUKAUKIB>» (“Mathematical
Modelling, Simulation and Data Science for
Industrial and Societal Challenges™),
CKopo4eHa Ha3Ba — MATHS-DISC, Homep
npoekty — 101180080. BianosigHoO 40 yMoB
onaHyBaHHA nporpamm MATHS-DISC, i
YYaCHMKU MOBUHHI 34iMcHI0OBaTH (pi3myHy
akageMidyHy Mob6isIbHICTb, BigBigaBLum

Why applied mathematics? You see, there are
lots of software developers, both in Ukraine
and around the

world. With the development of artificial
intelligence, the need for specialists capable
of coding known algorithms will decrease —
and very quickly. To win the competitive
battle in the job market, thorough
mathematical and algorithmic training is
essential. Isn't it easier to get it right away at
the university?

The uniqueness of the Machine Learning and
Mathematical Modelling educational
programme is that it forms part of the Erasmus
Mundus Joint Masters educational project
“Mathematical Modelling, Simulation and Data
Science for Industrial and Societal Challenges”
(MATHS-DISC, project number 101180080).
According to the MATHS-DISC programme
requirements, participants must undertake
physical academic mobility by studying at least
at two different universities. The second
semester must be completed either at the
University of Verona (ltaly) or at the University
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LoHaMMeHLe ABa pi3Hi yHiBepcuteTH,
NMpUYOMY APYrmm ceEMeCTp 060B'A3KOBO
NoTpibHO NpoBecTH abo B YHiBepcUTeETi
BepoHu (ITanisa), abo B YHiBepcuTteTi
Bynneptana (HiMe4yuymHa). Y 3B'A3KY 3 UMM YyCi
OCBiTHi KOMMOHEHTMU, L0 BMKJ1Q4al0TbhCA B
paMKax oCcBiTHbOT

nporpamm «MallumMHHe HaB4YaHHA Ta
mMaTemMaTuyHe Moe IloBaHHA>» B NepLUOMY Ta
TpPeTbOMY CceMecTpax, BMKJ1agalTbCA
aHriMcbkoo MmoBo. OcBiTHi KOMMNOHEHTH, WO
BUKJ/1aJAal0TbCA B 4pPYrOMy ceMecTpi,
BMKJ/1a4al0TbCA YKPATHCbKOK MOBOIO.
3406yBa4i BMLWOT OCBiTHM 3a OCBiTHbOIO
nporpamor «<MawunHHe HaBYaHHA Ta
mMaTemMaTtmyHe MoAesIloBaHHA>» MaloTb 3MOry
ornaHyBaTM AUCUMMIIHU AK i3 HANPAMKY
MaLLUMHHOIo HaB4YaHHA, TaK i 3 KJ1aCHMYHilLOro
HanpAMKY MaTemMaTM4YHOro MoAesltoBaHHA, WO
AA€E 3MOry A0CNigXKyBaTU pi3HOMaHITHI
NpUpOAHi Ta TexHoNorivHi npouecn. Take
B3aEMOAOMNOBHEHHSA € CYyTTEBOKO KOHKYPEHTHO
nepeBarol BMMYCKHUKIB LLiET OCBiTHbOT
nporpamm.

0o OoCBiTHBLOro Npouecy peryasapHo
3as1y4aroTbcA npodecioHasIn-NpakTUKK Ta
3aKopAoHHi daxiBui. Yci 306yBavi,
He3aslIeXKHOo Big y4dacTi B npoeKkTi MATHS-DISC,
MalTb 3MOr'y 6paTH y4acTb Y HAyKOBMUX
cemMiHapax 3a y4yacTi npeacTtaBHMKIB
KoHcopuiyMy MATHS-DISC.

OKpiM MOX/IMBOCTEM, HaJaHUX yYacTio B
npoekTi MATHS-DISC, 3aBAAKM aKTMBHIM y4yacTi
yHiBepcuTeTy B €BponemcbKil nporpami
Erasmus+ CTyA€eHTH OCBiTHbOT Nporpamm
«MawunHHEe HaBYaHHA Ta MaTemMaTHudHe
MoJentoBaHHA» MOXYTb B paMKaXx akageMidHol
MOGiNIbHOCTiIi OAMH CceMecTp NPOBYUTUCA B
NapTHEPCbKOMY YHiBepcUTETi (KOoXKeH pikK
BOHM 3MIiHIOIOTbCA).

3 2010 p. Kadhepa € YneHoM EBponercbKoro
KOHcopUiyMy 3 iHAYCTpia/ZibHOT MaTeMaTUKM
(European Consortium for Mathematics in
Industry). CTyaeHTH akTUBHO 3aJlydaloTbCA 0
MIXXKHapo4HMX HayKOBO-40OCiAHULbKMNX
NpOEKTiB, B AKMX 6epe yvyacTb Kadegpa
NPpUKAAAHOT MaTEMATUKM.

of Wuppertal (Germany). Therefore, all
educational components of the Machine
Learning and Mathematical Modelling
educational programme in the first and third
semesters are delivered in English, while those
in the second semester are delivered in
Ukrainian.

Students of the programme have the
opportunity to study disciplines in both
machine learning and the more classical field
of mathematical modelling, which enables the
students to study various natural and
technological processes. Such
complementarity is a significant competitive
advantage for graduates of this programme.
The educational process regularly involves
professional practitioners and foreign experts.
All students, regardless of their participation
in the MATHS-DISC project, have the
opportunity to attend scientific seminars
featuring representatives of the MATHS-DISC
consortium.

In addition to the opportunities offered by the
MATHS-DISC project, thanks to the university's
active participation in the European Erasmus+
program, students of the Machine Learning and
Mathematical Modelling programme can study
for one semester at a partner university as part
of academic mobility (partner universities
change annually). Since 2010, the department
has been a member of the European
Consortium for Mathematics in Industry.
Students are actively involved in international
research projects, in which the Applied
Mathematics Department participates.

4 - MpupaaTHiCTb BUNYCKHUKIB A0 npaueBn

alTyBaHHA Ta Nojgasibluoro HaB4YaHHA /

Eligibility of graduates for employment and further study

MNpupgaTtHicTb go npaueBnawTtyBaHHA / Eligibility for employment

BianosigHo Ao [ep:kaBHoro Knacudikatopy
npodecin AK 003:2010, BUNYCKHMKU MOXKYTb
npauylBaTH Ha Nocagax, Wo BignoeigaloTb
TakMM KnacmdikauiMmHMM yrpynoBaHHAM:

212 MNMpodecioHann B ranysi MaTeMaTmKM Ta
CTaTUCTUKMU;

2121 MNpodecioHanu B rasaysi MaTeMaTHKM;
2121.1 HayKoBi cniBpO6GiTHMKU (MaTeEMATUKA);
2121.2 MateMaTuK (NpMKNagHa MaTemaTmKa);
2149.2 IHXeHep-[0CcnigHUK (MpUKaagHa
MaTemaTuKa).

According to the State Classifier of Professions DK
003:2010, graduates can work in positions
corresponding to the following classification
groups:

212 Professionals in the field of mathematics and
statistics;

2121 Professionals in the field of mathematics;
2121.1 Researchers (mathematics);

2121.2 Mathematician (applied mathematics);
2149.2 Research engineer (applied
mathematics).

I'Iop,anbu.le HaB4aH

HA / Further study

lMpoaoB*KeHHA 0CBiTU 3a TpeTiM (OCBiTHbLO-
HayKOBMM) piBHEM BULLOT OCBiTH; HabyTTA
A0AAaTKOBMX KBanidikauin y cuctemi

Continuation of education at the third
(educational-scientific) level of higher education;
acquisition of additional qualifications in the

nicaa4MNI0MHOT OCBiTH.

system of postgraduate education.
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5 - BUKnagaHHA Ta ouyiHoBaHHA / Teaching and assessment

BuknapaHHA Ta HaB4YaHHA/Teaching and studying

Mporpamoto nepegbavyeHo
CTyAEHTOUEHTPOBaHe HaBYaHHA. BuUKiagaHHsA
NnpoBOAMTbCA Y TakMx popmax: JIeKLUii,
NnpPaKTU4YHi Ta ceMiHapCbKi 3aHATTA,
KOMM’OTEPHiI NPaKTUKYMMU, iHAMBIAYabHi
cemecTpoBi 3aBAaHHA (Y T. 4. B MaZIMX rpynax);
KypcoBi po60TH; TEXHOJIOr i 3MillaHOro
HaBYaHHA 3a OKPEMMMM OCBITHIMU
KOMMOHEHTaMM; HayKOBO-ZOC/iAHa NPaKTMKa;
HanMcaHHA cTaTeM Ta TE3UCIB; BUKOHAHHS
AUMNJIOMHOT pO60TH (MaricTepcbKoi gucepTadii).

The programme is designed to provide student-
centered learning. Teaching is conducted in the
following forms: lectures, practical and seminar
classes, computer workshops, individual term
assignments (including in small groups);
academic year papers; blended learning
technology for certain educational components;
research internship; preparation of research
papers and theses; completion of the master's
thesis.

OuiHloBaHHA

/ Assessment

OuiHIOBaHHA 3HaHb CTYAEHTIB 34IMCHIOETLCA Y
BignoBiaHocTi A0 MoN0XKEHHA NPO PEUTUHIOBY
CUCTEMY OUiHIOBaAHHA pe3y/ibTaTiB HaBYaHHSA
ctyaeHTiB KIl iM. Iropa CikopcbKoro 3a ycima
BMAaMM ayaMTOPHOT Ta No3aayAMTOPHOT po6oTu
(BXigHUM, NOTOYHUM, KaNeHAAPHUM,
NiZICYMKOBUIM KOHTPOJIb): YCHi Ta MMCbMOBI
€K3aMeHM, TeCTYBaHHSA, KOJIOKBiyMM

Touwo. PiBEHb 3HaHb i3 KOXHOIr0 OCBiTHLOIrO
KOMMOHEHTA OLiHIOETLCA 3rigHO 3 KpUTEPiAMM,
BM3HAYeHUX Y PEMTUHIoBiM cMCTeMi oLiHIOBaHHSA
BiANOBiAHOro0 KOMMOHEHTA.

Students' knowledge is assessed in accordance
with the Regulations on the Rating System for
Assessing the Results of Students' Learning at
the Igor Sikorsky Kyiv Polytechnic Institute for all
types of classroom and homework activities
(entrance, current, calendar, and final
assessment): oral and written exams, tests,
quizzes, etc. The level of knowledge in each
educational component is assessed according to
the criteria defined in the Rating System for
Assessing the respective component.
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6 - NporpaMHi KoMneTeHTHOCTi / Programme competencies

IHTerpasibHa KoMneTeHTHicTb / Integral competence

34aTHiCTb po3B’A3yBaTM CKIaAHi 3adavi i
npo6eMu NpUKNAAHOT MaTEMATUKM Yy NpodecirHin
AianbHOCTi abo y npoueci HaBYaHHA, WO
nepeabayae npoBeaeHHA JoCNigKeHb Ta/abo
34iMCHEeHHA iHHOBaUiM TaxapaKTepU3yeTbCS
HEBU3HAYEHICTIO YMOB i BUMOT.

Ability to solve complex problems and tasks
in applied mathematics in professional
activities or during the learning process,
which involves conducting research and/or
implementing innovations, is characterized
by the complexity and uncertainty of
conditions and requirements.

3arasibHi KoMmneteHTHOCTiI (3K)

/ General competencies

34aTHICTb 40 CaMOHaB4YaHHA, MOLUYKY,

Ability for self-learning, searching, processing,

3K |06pobneHHA Ta iHTesIeKTya/IbHOro aHasnisy and intellectually analysing information from
01 |iHdopMmauii 3 pi3HMX gxkepen, BMiHHA various sources, as well as ability to identify,
BMABNATU, CTAaBUTH Ta BUpillyBaTHM Npobaemn |pose, and solve problems
34aTHICTb reHepyBaTM HOBI igei Ta Ability to generate new ideas and
3K HecTaHAapTHi nip,xgp,m A0 iX pea11i3au,ﬁ3 ynconventioqal approaches to their
02 |2AanTyBaTMCh Ta AIATM B HOBMX CUTyauisx, implementation, to adapt and act in new
BMABNATU iHiLiaTMBY, iIHHOBALIMHICTb Ta situations, and to demonstrate initiative,
niaANpUMEMNUBICTb innovation, and entrepreneurship
HaBMYKM Ta BMiHHA MiXXOCOBUCTICHOT Interpersonal communication skills and
3K |KkoMyHiKaUii, 34aTHICTb NnpeacTaBaATH i abilities, including the capacity to present and
03 |AOHOCUTM 3HAHHA M iael Ta npautoBaTH B convey knowledge and ideas, and to work
KOoMaHAi effectively in a team
3K 3paTHicTb BECTH npoq?eciﬁljy, Yy TOMY 4YMChi Ability to conduct profess!'onal actjvities,
04 |HaYKOBO-AOCNIAHY, AIANBHICTL y mclydmg research, in an international
MiXXHapogHOMY cepefoBMLL environment
34aTHICTb rotyBaTm Ta 3AiMCHI0BaTH nyo6niyHi Ability to prepare and deliver public
BMCTYMNM 3 Npe3eHTalielo oTpUMaHMX h ;
3K |pe3ynbTaTtiB, rotyBaTM HayKOBO-TEXHIiYHi presentat19ns Of obtained re.sults, an.d to.
05 |ny6nikauii (3siTH, cTaTTi Towo) 3a prepare scientific and technical publications
pe3ynbTaTaMM BUKOHAHUX AOC/iAXEHb, B (reports, papers, et?') baseq on conducted
J research, including in a foreign language
TOMY YMCNi iIHO3EMHOIO MOBOIO
34aTHiCTb opieHTyBaTMCA Y NpobsieMmaTumui Ability to navigate issues of sustainable
3K |CT@/I0ro posBuTKYy, CV!CTeMi 5 . development and the systfem of L{niversal
06 |3@r2/1bHONMIOACHKMX LIHHOCTEN, PO3YMiTH human values, understanding the importance
3HAYEeHHA NYMaHiCTUYHMX LiHHOCTEU ANA of humanistic values for the preservation and
36eperKeHHs M po3BUTKY cydacHoi umBinisauii |development of modern civilisation
3K |3paTHicTb 4iatK y BignoBigHOCTI 40 HOPpM Ability to act in accordance with intellectual
07 |iHTeneKTyanbHOi BNaCHOCTI property norms
®daxoBi komneTteHTHOcTi (PK) / Professional competencies
3patHicTb dbopmaniszyBaTtu Ta po3B'A3yBaTH Ability to formalise and solve complex
OK CKNagHi 3ap‘§q.i " I'IpO6)1€MM, AKi NoTpeobyloTb problem§ that require updatin‘g and N
01 OHOBJIEHHA M iHTerpauii 3HaHb, 4acTo B integrating knowledge, often in conditions of
YMOBax HEMOBHOT, HETOYHOT YM HeAOCTaTHbLOT |incomplete, inaccurate, or insufficient
iHpopMauii Ta cynepedusimBmx BUMOr information and conflicting requirements
34aTHICTb NpoBOAMTU HayKoBi gocniarkeHHa 3 |Ability to conduct scientific research on the
po3po6/1eHHA HOBUX Ta aganTawii iCHyr4YMX development of new and adaptation of
QK |MaTeMaTHUHUX Ta I-((?MI'I'IOTGPHMX Mop,enef/'i existing mathematica} and computer models
02 ANA focnigyKeHHA pisHOMaHiTHMX npoueciB, |[for the study of various processes,
ABML, i CUCTEM, NPOBOAMTU BignoBigHi phenomena, and systems, conducting relevant
ymcesibHi eKCnepuMeHTH 3 aHasli3oM numerical experiments, and analyzing the
oJepXaHux pesynbTaTis obtained results
3patHicTtb dopmaniszyBatu, 6yayBatv Ta
®K [BMKOpUCTOBYBATH Yy NPaKTHU4HIM AiANbHOCTI Ability to formalise, build, and use models and
03 |(Mmogeni Ta MeToaMm iHTeneKTyasbHOro aHaniszy |methods of data mining in practical activities

AaHUX
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34aTHICTb po3po6s1ISTU MeToaM NobyoBU M

Ability to develop methods for constructing

oK . o . .
04 |BOCNIAXKEHHA MOAENIEN CKNIAAHUX CUCTEM Y and studying models of complex systems in
Pi3HUX rasay3ax JACbKOT AiANbHOCTI various fields of human activity
34aTHicTb 6 BaTM, HaBYaTH Ta OLuiHIOBATU - . . .
A YAYE ’ 4 Ability to build, train, and evaluate the quality
@K |aKicTb Mogenem MalMHHOIo HaB4YaHHA, : . . . .
: - of machine learning models, including basic
05 |30Kpema, OCHOBHMX KJslacudikaTtopis, npu - . )
. - classifiers, in problem-solving
po3B'A3aHHi 3aga4
34aTHICTb BUKOHYBaTU OGYMCNIEHHSA, NOB’ A3aHi
3 HaBYaHHAM Ta po60TOo0 MoJAesieN Ability to perform computations related to
@K |MAWMHHOrO HaB4aHHA Ta iHTenektyanbHoro |training and operating machine learning and
06 aHanisy gaHmx 3a gonomoroto MmoBM Python Ta [data mining models using Python and
cneuianizoBaHMx 6i6ai0TEK, NpaBUJIbLHO specialized libraries, as well as to correctly
iHTepnpeTyBaTM OTpUMaHi pe3syabTaTu interpret the obtained training results.
HaB4YaHHA MoJaeri.
3patHicTb dbopmanizyBaTtm Ta 6yayBatu
mogeni 3HaHb, ofepXKyBaTH pesieBaHTHi Ability to formalise and construct knowledge
@K |3HaHHA 3 BEJ/IMKMX 06CAriB gaHMX, obmpaTH models, acquire relevant knowledge from big
07 |MeToaM iHTeneKTyasIbHOro aHanily AaHMX data, select methods of big data mining that
BEJIMKOro obcAry, Wwo BeayTb 40 po3B'a3aHHA |lead to solving posed problems
nocTaB/IeHMX 3agau
34aTHIiCcTb 6 BaTU NPOEKTHMM MJaH Ta - . . .
A yay POEKT Ability to build a project plan and find its
@K |3HaxoAMTH MOro KPUTUUYHUM LINIAX, L . . . . .
. critical path, identify possible project risks,
08 [BM3HAYaATH MOKJIMBI PM3UKM NPOEKTY Ta .
s and develop measures to mitigate them
pO3p06AATH 3aX0AM i3 IX 3HUNKEHHS
34aTHICTb NPOEKTYBaTHU, BNpPOBaAXKyBaTH Ta - . . .
A - P Y » BNIpOBaZKy Ability to design, implement, and optimise the
@K |onTMMisyBaTH apXiTEKTYpPY CUCTEM BEIMKMX . . .
. architecture of big data systems, ensuring
09 |paHux, 3a6e3Mneyuyoymn iXHIo . i o .
. su their scalability, reliability, and efficiency
MacwTaboBHICTb, HaAiMHICTb Ta
edeKTUBHICTb
3[aTHICTb 3aCTOCOBYBaTH Ta - . —
A -oByBat . Ability to apply and customise existing
HasnawToBYyBaTH iCHYlO4Yi Moaeni . L . - -
- generative artificial intelligence models to
@K |reHepaTHMBHOrO LUITYYHOro iHTENEKTY ANA .
create new data, images, texts, and other
10 |cTBOPEHHA HOBUX JaHMX, 306parKeHb, . . . . .
. - - . media, ensuring their quality and compliance
TeKCTiB Ta iHWKMX Meaia, 3a6e3nevyoun ix . o
- .. L with specified parameters
AKicTb i BignoBigHicTb 3agaHMm
napameTpam
34aTHICTb 3acTOCOBYBaTHU Ta - _
A -oByBar - Ability to apply and tune existing models of
@K |HanawToByBaTH icHylo4i Moaeni . -
.. . natural language processing for analysis and
11 |onpautoBaHHA NPUPOAHOT MOBM ANA aHanisy |. >
. . interpretation of texts
Ta iHTepnpeTauii TekcTiB
34aTHICTb BUKOPUCTOBYBATU Cy4acHi Ability to use modern psychological and
®K |ncuxosnoro-negaroriyHi Teopii M MeToam y pedagogical theories and methods in
12 |npodeciiHin agianbHocTi, 3aiMcHIOBATH professional activities, to carry out

negaroriyHy AisnbHICTb y BMLWiM OCBITi

pedagogical activities in higher education
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7 - NMporpamHi pesysibtat HaB4aHHA (MPH) / Programme learning outcomes

BuKopucToBYBaTH Ta aganToByBaTH

To utilise and adapt mathematical theories

[IPH |MaTemMaTHn4Hi Teopii Ta Mmoaeni ana . . .
P A A and models to provide a theoretical basis for
01 |3a6e3neyYeHHA TeOpPETUYHOro NiarpyHTA . A .
. solving scientific and practical problems
pO3B'A3aHHA HAYKOBMX Ta NMPaKTUYHMX 3agad
3acToCcoByBaTH iCHYHOUYMM MaTeMaTUYHUM _ .
Y M . . To apply existing mathematical tools, develop
lPH |anapaT, po3po61aTi HOBi Moaeni, MeTogM Ta .
. . new models, methods, and algorithms to solve
02 |anropuUTMM NpuU BUPIiWLEHHI aKTya/IbHUX . .
a wide range of practical problems
MPaKTUYHMX 334a4 LWMPOKOIro CNeKTpy
KepyBaTmncb HOpMamMM iHTeneKTyasibHO1 . .
Py . P M THTENEKTY . To adhere to intellectual property norms in
lPH |BnacHocTi y npodecinHin agianbHocCTi, . s
. professional activities, conduct patent
03 |NpoBOAMTU MAaTEHTHMM NOLWYK, odopmtoBaTH . .
searches, and file patent applications
3aABKY Ha nNaTeHT
OpraHizoByBaTH NpodeciiHy AianbHICTb To organise professional activities according to
MPH 3rigHo 3 NpUMHLUMMNAMM CTaZIOro0 PO3BUTKY the principles of sustainable development of
04 cycninbcTBa, 3arasibHOIIOACBKMMU Ta society, universal human values, and
r'YMaHiCTUYHMUMM LiHHOCTAMM ANs humanistic values for the preservation and
30epeXKeHHs Ta PO3BUTKY Cy4acHOT UmBinisauii |[development of modern civilisation
CutyaTuBHO 1 npodeciiHo cninkyBatucb Ta [To communicate situationally and
aHanisyBaTM HayKoBO-TexHi4Hy iHpopmaluito  [professionally and to analyse scientific and
lPH |ogHi€lo 3 iIHO3EMHMX MOB, OpraHizoByBaTu technical information in one of the foreign
05 |6aratoCTOpPOHHIO (Y TOMY 4YMCAi languages, to organise multilateral (including
MIXXKYNbTYPHY) KOMYHiKaulitlo Ta ynpasasaTu intercultural) communication, and to manage
Heto it
BuaBnAaTH iHiLiaTUBY Ta NignpUeMIMBICTb . .
. H Y ANpreEM) ? To show initiative and entrepreneurship, to
opraHizoByBaTM BJlaCHY NpodecinHy - . L
[PH |~ . . VN organise own professional activities, to
LiANIbHICTb, pO3pO6ATH iIHHOBALiMHI . - . .
06 | : develop innovative entrepreneurial projects,
NiANPUEMHMLUBKI MPOEKTU Ta CTBOPIOBATH - .
- A and to create companies to implement them
KoMnaHii gna ix peanisauii
MPH 3acTtocoByBaTM MeTOAM 3406yTTA 3HaHb i3 To apply methods of knowledge acquisition
07 |AaHMX, MeToaM OUiHKM Ta iHTepnpeTauii from data, methods of evaluating and
3HaMAEHUX 3aKOHOMipHOCTEM interpreting discovered patterns
34iMcHIOBAaTM MateMaTU4He i KoMnm'loTepHe .
- To perform mathematical and computer
MoZeNtoBaHHA CK/Ia4HMX CUCTEM Ta MpoLECiB, .
- modelling of complex systems and processes,
[PH |064mncioBasIbHi €KCNEPUMEHTH 3 . . .
. computational experiments using state-of-the-
08 |BMKOPUCTaAHHAM Cy4YacCHMX MeToziB ..
- f art methods of data mining and computer
iHTeneKTyasibHOro aHanisy AaHMx Ta .
. - technologies
KOMMN'IOTEPHUX TEXHOJION N
34iMcHIOBATH NOLWIYK, cUCTeMaTM3allitlo Ta s
Amc YK, .. Lo To conduct search, systematisation, and
aHaJli3 HayKoBO-TeXHi4YHOoT iHdopMmaLlii, . o . . .
. . . analysis of scientific and technical information,
BiTUM3HAHOIro Ta iHO3eMHOro JocCBigy 3 . . - .
ce . - : domestic and foreign experience in
nMTaHb NpodecinHoi A4iANbHOCTI; NIOriyHo, . LS .
. < M professional activities; to logically,
lPH |nocnigoBHO M TOYHO (POpMYJIlOBaTH CBOI -
. . sequentially, and accurately formulate
09 |ayMKM Ta nogasaTtu iHdopmauito y . .
.o . . thoughts and present information in
npodeciHOMY CrisIKyBaHHi; po3pobaaTu . L
. professional communication; to develop
HayKoBi JOKYMEHTM Ta Npe3eHTauil, S .
- . scientific documents and presentations, to
AonoBigatu Ta Ny6aikyBaTH pe3sybTaTH .
- report and publish research results
JocniagrKeHb
O6unpaTtn Habip o3HakK (daKTopiB) AN To select a set of features (factors) for
fPH Knacudikauii um perpecii Ta npoBoauTH classification or regression, to conduct
10 |monepeaHio 06pOOKY AaHMX, Nigbmupath B |preliminary data processing, to choose the

Mozeni MalMHHOIo HaBYaHHSA Y 3a/1I€XKHOCTI
Big4 3a4adi, WO pO3B'A3YETbLCA

type of machine learning model depending on
the task being solved
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O6rpyHTOBYBaTU BMOGiIp METPUK Kacudikauil
Ta perpecii, npMHUMNiB N06Yy40BM BEKTOPHUX
O3HaK, BMpPillylo4YMx Nnpasma Ta

To justify the choice of classification and
regression metrics, principles of constructing

rPH . . - . . .

11 KnacmndikaTtopiB, po3yMiTn OCHOBHI TMNK feature vectors, dec1s!on rules, and clgssnﬁers,
3a/lay MaLIMHHOIO HaBYaHHA U to understand the basic types of machine
iHTenekTyasZibHOro aHanisy Besamkmx obcarie |learning and big data mining
AaHMX
3acTocoByBaTM METOAM MEPEXKHOro Ta To apply network and calendar planning
KaJZleHA4apHOro nJsiaHyBaHHA NMPOEKTIB, methods for projects, project risk assessment,
OLiHKM pU3MKIB NPOEKTY, cTpaTerii interpersonal interaction strategies,

[PH |Mi*koco6UCTicHOT B3aeMoAii, TEXHOMOriM technologies for organizing professional teams,

12 |opranisauii npodecinHMX KoNeKTMBIiB Ta and organizing research activities, including in
opraHisauii HayKoBO-40CAiAHOT AiA/IbHOCTI, an international context
Yy TOMY YMCNi y MiXKHapoaHOMY cepefoBuLLi

MPH Po3po61aTh apXiTeKTypHi pjmeHHﬂ, wo To de\{e.lop arqhitg;tural solu'Fi(?ns that ensure

13 3abe3nevyoTb MaclWITaboBHICTb, HadiMHicTb  |scalability, reliability, and efficiency of big data
Ta e(peKTUBHICTb CUCTEM BEIMKUX AAHMX systems
3acTocoByBaTHU METOAM aHaNi3y TEKCTIB, Y Apply text analytics methods, including
TOMY YMCi CTaTUCTHUYHMX, NTHIBICTUYHMX Ta |statistical, linguistic, and structural techniques

[1PH CTPYKTYPHMX MeToAiB aHani3y to analyse structured and unstructured data

14 CTPYKTYPOBaHMX Ta HECTPYKTYPOBaHMX

AAaHUX
MPH BnpoBagkyBaTu FeHepaT.l'/iB.Hi Mo,qenj y To deploy ggngrative rpodel§ into projects,

15 MPOEKTH, 3a6e3nevyloym ix iHTerpauyito 3 ensuring their integration with other systems
iHWKMMKM cncTemamm Ta nnatdopmamm and platforms
O6rpyHToByBaTH BUGip 3acobiB Ans Ability to justify the choice of tools for solving
pO3B'sAi3aHHA KOHKPETHMUX 3agad Ta oyayBaTtmn |specific problems and to construct numerical

MPH yncenbHi CXeMM 3a A0MOMOr oK pi3HMLEBMX scheme:s usi‘ng finite difference '

16 |2MPOKCHMMALIN Y4M METOAOM 3BAMKEHUX approx1mat1ons or the method of weighted
HEeB'A30K, AoCniaKyBaTu pisHMUeEBi cxeMun Ha |residuals, to analyze these schemes for
HasABHICTb anpoKcumauii agudepeHuiaibHUX approximation of differential problems, and to
3aja4 Ta 3HaxoAMTH YMOBM iXHbOI CTiMKocTi  [determine their stability conditions.
34iMcHIOBaTM Ta aHasisyBaTu NejaroriyHy To carry out and to analyse pedagogical

lPH |pianbHiCTb, 3aCTOCOBYBaTU Cy4YacHi MeToam activities, to apply modern methods of
17 |HayKoBO-Me[aroriyHoro AocnigXeHHsa Ta scientific and educational research and

negaroriyHi TexHosorii

pedagogical technologies
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8 - PecypcHe 3a6e3ne4yeHHA peanisauii nporpamMmm / Resource provision for programme
implementation

KapgpoBe 3a6esne4dyeHHsA / Staffing

BignosigHO A0 KaapOBUX BMMOI LWOA0
3a6e3ne4yeHHA NPoBaKEHHSA OCBiTHLOT
AianbHoCTi Ana BignosigHoro piBHA BO,
3aTBepaxeHux MNoctaHoBoto KabiHeTy MiHicTpiB
Ykpainu Big 30.12.2015 p. Ne 1187 B UMHHIN
peaakuii.

According to the staffing requirements for
ensuring educational activities for the relevant
level of higher education, approved by the
Resolution of the Cabinet of Ministers of Ukraine
dated December 30, 2015, No. 1187 in the
current version.

MaTepianibHO-TexHiYHe 3a6e3ne4yeHHA / Material-technical support

BignoBigHO A0 TEXHONOMYHMX BUMOI LLOAO
mMaTepiasibHO-TEXHIYHOro 3abe3neYyeHHs
OCBiTHbLOT AiANbHOCTI BignosigHoro pisHa BO,
3arBepaxeHmnx NMoctaHoBoto KabiHeTy MiHicTpiB
YKkpainu Big 30.12.2015 p. Ne 1187 B UMHHIN
peaakuii.

According to the technological requirements to
the material and technical support of
educational activities for the relevant level of
higher education, approved by the Resolution of
the Cabinet of Ministers of Ukraine dated
December 30, 2015, No. 1187 in the current
version.

IHbopMauiriHe Ta HaBYasZibHO-MeTogM4He 3ab6e3neveHHs / Information and methodological support of the
educational process

BignoBigHO A0 TEXHONOrYHMX BMMOI LLOAO
HaB4YaJ/IbHO-MeToAMYHOro Ta iHpopmauirMHoro
3abe3ne4dyeHHs OCBiTHbOT AiA/IbHOCTI
BignosigHoro pisHA BO (gonatok 5 o
JliueH3iMHKMX YMOB), 3aTBepArKeHnx MocTaHOoBO
KabiHeTy MiHicTpiB YKpainu Big 30.12.2015 p. Ne
1187 B YUMHHIM pegaKuii.

KopuctyBaHHA HaykoBoO-TexHi4YHO 6i61ioTEKOO
KMl im. Iropa Cikopcbkoro.

According to the technological requirements for
educational and methodological and
informational support of educational activities at
the corresponding level of higher education
(Appendix 5 to the Licensing Terms), approved
by the Resolution of the Cabinet of Ministers of
Ukraine dated December 30, 2015, No. 1187 in
the current version.

Access to the Scientific and Technical Library of
the Igor Sikorsky Kyiv Polytechnic Institute.

9 - AKageMidyHa Mo6inbHicTb / Academic mobility

HauioHanbHa KpeamuTHa Mo6inbHicTb / National credit mobility

MO NUBICTb YKNAaAEHHA Yyroam rnpo akagemidHy
MO6iNbHICTb, NpoO NoABiMHE AMM/IOMYBaAHHA.

Possibility of concluding an agreement on
academic mobility and double degree programs.

MixkHapoaHa KpeaMTHa MoOGinbHicTb / International credit mobility

MoxnueicTb yyacTi y npoekTi MATHS-DISC,
YKNa4aHHA yroa npo MixKHapoAHy akagemidHy
Mo6inbHicTb (Epasmyc+ KA1), npo TpmBani
MiXXHapoaHi NpoeKTH, AKi nepeadadvaloTb
BKJIlOYEHE HaBYaHHA CTYAEHTIB.

Possibility of participation in the MATHS-DISC
project, concluding agreements on international
academic mobility (Erasmus+ KA1), and long-
term international projects that involve student
exchanges.

HaB4aHHA iHO3eMHMX 38406yBaviB BMLWOT ocBiTH / Study of foreign applicants of higher education

HaB4aHHA iHO3eMHMX 34006yBadviB BO, sKi
onaHoByoTb Oll 3a NnporpamamMu MixkKHapoAHOT
aKageMmiyHOT MO6iNIbHOCTi, HABYaHHA MOXKe
NMPOBOAMTMUCH aHITIMCbKOK ab0 YKPATHCbKO
MOBOI0, 33 YMOBM BOJIOAIHHA 3406yBayemM MOBOIO
HaB4YaHHA Ha piBHi He HMX4Ye B2.

Training of foreign students who are mastering
the educational programme under the
international academic mobility programs can
be conducted in English or Ukrainian, provided
that the student's language proficiency is at
least B2 level.

10 - NMpouenypa NpMcBoeHHA npodeciHMx KBanicgikauin / Procedure for awarding
professional qualifications

He nepea6ayeHo NprUcBOEHHS NpodeciiHoi
KBanidikauii

The awarding of a professional qualification is
not provided
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2. NEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMU / COMPONENTS of EDUCATIONAL

PROGRAMME
Kpeauria niA(?;/(:AiAgaoro
Kog/Code OcBiTHi KOMNOHeHTH nporpam/Components EKTCél?tCTS koHTpoito / Final
creaits control form
HOPMATMUBHI ocBiTHi KomnoHeHTU/Required (standard) components
O60B’A3KOBi KOMMOHEHTH UMKy 3arasbHoi nigrotoBkun/ General training cycle
IHTeneKTyasibHa BNacHIiCTb Ta NaTeHTO3HABCTBO / . -
3001 Intellectual Property and Patent Science 3.0 3anik / Final test
3002 |STA/MM iHHOBAUIAHMA posBuTOK / 2.0 3anik / Final test
Sustainable Innovative Development
3003 MpakTUYHKUIM KypC iHO3EMHOT MOBM A1 HAyKOBOT KOMYHiKauii /
Practical Foreign Language Course for Scientific Communication
MpakTUYHMI KypC iHO3EMHOT MOBM A1 HAaYKOBOi KOMyHiKauii. YactiHa 1 / Practical . .
30 03.1 Foreign Language Course for Scientific Communication. Part 1 3.0 3anik / Final test
MpaKTUYHUIM KypC iHO3EeMHOT MOBM /11 HAYKOBOT KOMYHiKauii. YactmHa 2 / Practical . .
30 03.2 Foreign Language Course for Scientific Communication. Part 2 2.0 3anik / Final test
Po3po6ka cTapTan npoekTiB / . .
3004 Development of Startup Projects 3.0 3anix / Final test
MeparoriyHa MancTepHicTb / . .
30 05 Pedagogical Excellence 2.0 3anik / Final test
060B’A3KOBI KOMMOHEHTM UMKAY npodecirHoi nigrotoBku /Professional training cycle
ro o1 IHTene'.(TyaanW aHanis AaHmx / 3.0 3anik / Final test
Data Mining
MogaentoBaHHA CKNagHUX cUCTEM / . X
10 02 Modelling of Complex Systems 3.0 3anik / Final test
YucenbHi MeToamM MaTemMaTnyHoi disnkm /
f1o 03 Numerical Methods of Mathematical Physics o0 Exaamen /- Exam
ApXxiTeKkTypa Ta TeXHOJIOriT CUCTEM 3 BEJIMKMMM 06CAramu AaHux / . X
H100% Architecture and Technology of Big Data Systems 3.0 SRR L
MogentoBaHHA cKnaaHmMx cuctem. Kypcosa po6oTta / . X
o o5 Modelling of Complex Systems. Academic Year Paper 1.0 3anik / Final test
nooe  |MawmrHe Hasuanka / 3.0 3anik / Final test
Machine Learning
MNpuknagHe MmoaentoBaHHA / . .
no o7 Applied Modelling 3.0 3anik / Final test
Mo 0g  |/EOMETPHIHE MOAC/IOBANHA / 3.0 3anik / Final test
Geometric Modelling
MaTemaTuyHe MoentoBaHHA B 6ioMeanYHMX Ta dapMaLEeBTUYHUX AOCHIAXKEHHAX /
o 09 Mathematical Modelling in Biomedical and Pharmaceutical Research 3.0 Exsamen / Bxam
[eHepaTMBHUI WITYYHUI iHTENEKT / . -
no 10 Generative Artificial Intelligence 3.0 3anik / Final test
rno 11 Onpay(oBarxHs NPMPOAHO .MOBM / 3.0 3anik / Final test
Natural Language Processing
JocniAHUUBbKKI (HayKOBUMIM) KOMNOHEHT/Research component
1o 12 HaykoBa po60oTa 3a TeMOl0 MarictepcbKoi ancepTadii / Scientific Work on the Master’s
Thesis Topic
HayKkoBa po6oTa 3a TeMot MarictepcbKoi guceprauii. YactuHa 1. OCHOBM HayKOBMX
no 12.1 pocnigxeHb / Scientific Work on the Master’s Thesis Topic. Part 1. Fundamentals of 3.0 3anik / Final test
Scientific Research
HaykoBa po60Ta 3a TeMOl0 MarictepcbKoi ancepTauii. YacTiHa 2. HaykoBo-
pocnigHa po6oTa 3a TeMOK Marictepcbkoi guceprauii / Scientific Work on the . .
no 12.2 Master’s Thesis Topic. Part 2. Scientific and Research Work on the Topic of the 4.0 3anik / Final test
Master's Dissertation
rno 13 HaykoBo-gocnigHa npaktuka / Research practice 14.0 3anik / Final test
o 14 BukoHaHHA Marictepcbkoi auceprauii / Completion of the Master's Thesis 16.0 3axuct / Defence
BMBIPKOBI ocBiTHi komnoHeHTH/Elective components
B16ipKoBi KOMMNOHEHTU UMKy NpodecirHoi nigrotoBku/Professional training cycle
OcBiTHi¥M KOMMOHeHT 1 3 ®-KaTanory /
1B 01 Educational Component 1 from P-Catalogue 2.0 Esamer / Exam
1B 02 OcBiTHiM KoMnoHeHT 2 3 ®-Kartanory / 5.0 Exsamen / Exam

Educational Component 2 from P-Catalogue
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- ®opma
Kpeauris niaCyMKOBOro
Koa/Code OcBiTHi KOMNOHeHTH nporpam/Components EKTC(/jI.-ZtCTS koHTpoito / Final
creaits control form
OcBiTHi¥M KOMMoHeHT 3 3 ®-KaTanory / . .
1B 03 Educational Component 3 from P-Catalogue 4.0 3anik / Final test
OCBiTHilM KOMMOHEHT 4 3 ®-KaTanory / . X
1B 04 Educational Component 4 from P-Catalogue 4.0 3anik / Final test
OCBiTHi¥M KOMMOHeHT 5 3 ®-KaTanory /
{1805 Educational Component 5 from P-Catalogue o0 Exaamen /- Exam
OCBiTHiM KOMNoHeHT 6 3 ®-Kartanory / . .
1B 06 Educational Component 6 from P-Catalogue 4.0 3anik / Final test
B 07 OCBiTHiM KOMMNOHeHT 7 3 ®-KaTtanory / 4.0 3anik / Final test

Educational Component 7 from P-Catalogue

3arasibHuit 06cAr 060B’A3KOBUX KOMMNOHeHTIB / Total volume of the required

. 89
components:
3arasnbHui o6csr BUGipKOBUX KoMnoHeHTiB / Total volume of the elective components: 31
O6cAr oCBiTHiIX KOMMOHEHTIB, WO 3a6e3Mne4yyoTb 3406yTTA KOMMNETEHTHOCTEMN
BM3Ha4YeHMX CTaHAAapTOM BMLLOT ocBiTK / Total volume of the educational components 0
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATAJIBHUIM OBCAr OCBITHLOI MPOrPAMM / TOTAL VOLUME OF THE EDUCATIONAL 120

PROGRAMME
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3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI NMPOrPAMU / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME
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1 cemectp

I10 10. HaykoBa pobota 3a
TEMOIO MariCTepchKol
mmcepraii

2 ceMecTp

3 cemecTp

I1O 04.ApxiTtexTypa Ta

TEXHOIIOT11 CHCTEM 3

IIB 01. OcBiTHiit
KOoMITOHEHT | 3 O-

I10 10. HaykoBa pobota 3a

TEMOIO MariCTepchKol )
BEIHKHMH 0OCATAMH JaHHX KaTa_]]O]"y mlcep'rauii'
|-
F A 4 )
IO 02. I1B 02. OcBiTHIii 110 07.
MozemoBanHs KOMIIOHEHT 2 3 O- Ipukmamgge  ———
CKJIaJIHHX CHCTeM Karanory MOJIEIIFOBaHHS
l A

r\

ITO 05. MoznenroBaHHA
CKJIaJHHX CHCTEM.
Kypcosa poborta

I1B 03. OcBiTHil
KOMITOHEHT 3 3 ®-
Karanory

[1B 06. OcBiTHil
KOMITOHEHT 6 3 O-
Karanory

-

vy

I1O 03. YnucenrHi
METOIH MaTeMATHYHOI

I1B 04. OcBiTHiit
KOMITOHEHT 4 3 ®-

I1O 09. MaTtematiraae
MOJIEIIFOBaHHSA B OloMe-
JIMYHIX Ta apMaIes-

4 cemecTp

(i KaTaHOFy TIYHIIX J10CIIDKEeHHAX
G A
} Y VY
11O 01. I1B 05. OcBiTHiil 11O 11. HaykoBo-
. 11O 06. Mammuue ) Y
[nTenexryanpHHil KOMITOHEHT 4 3 - JIOCJIITHA
. HaBUYaAHHS
aHaJII3 JaHUX Karanory IIPaKTHKa

> v

-
10 08. 30 01. TnTenexTyaTbHA I1B 07. OcsitHiii | |IIO 12. BukoHaHHS
[eomeTpnune BIACHICTh Ta KOMIIOHEHT 7 3 - MaricTepchbKoi
MOJIETIOBaHH HATCHTGIHABCIRG Karanory aucepTanii
A
30 02. Cranuit 30 05.
IHHOBaLIHHUIT [Tenaroriuna
PO3BUTOK MaliCTEpHICTh
30 04.
IHHOBaMIiTHUIH
MEHEDKMEHT
30 03. IIpakTuaHuil Kypc 1H03eMHOI MOBH IS

HayKOBO1 KOMYyHIKAIli




19/24




20/24

1 semester 2 semester 3 semester 4 semester
I1O 10. Scientific Work on
the Master’s Thesis Topic
[10 04.Architecture and| |IIB O1. Educational L T B e e B
Technology of Big Data Component 1 from b ' Cl?mlhlc . c.m—\
Systems P-Catalogue the Master’s Thesis Topic
|-
r Y l
I1B 02. Educational :
I10 02. Modelling of | | /= 5 fon ITO 07. Applied
Complex Systems P - Modelling
P-Catalogue
'—( A
TIO 05. Modelling of IIB 03. Educational IIB 06. Educational
Complex Systems. Component 3 from Component 6 from
Course Work P-Catalogue P-Catalogue
- ¥
1O 03. Numerical I1B 04. Educational IO 09. Mathematical
Methods of Co mponent A Boin Modelling in onm.edlcal
: . and Pharmaceutical
Mathematical Physics P-Catalogue Ressaieh
C A
;’ Y VY
. 1B 05. Educational | | ITO 11. Scientific
110 01. Data ITO 06. Machine
Minin =N [ earnin Component 5 from and Research
& = P-Catalogue Practice
- v
1O 08. Geometric I?O Ohy mteg;“tualt 2]3 07: EdutC7a'[;)nal 10 12. Execution
: roperty and Paten omponen om : .
: of Master's Thesis
Modelling Science P-Catalogue
A
30 02. Sustainable 30 05.
Innovative Pedagogical
Development Mastery
30 04. Innovation
Management
30 03. Practical Foreign Language Course for

Scientific Communication
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4. ®OPMA ATECTALIT 340BYBAYIB BULLOI OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauisa 3506yBadiB Apyroro (Marictepcbkoro) piBHA BMLLOT OCBiTHM 3a OCBiTHbO -HayKOBOIO
nporpamoto «MallmMHHe HaBYaHHA Ta MaTeMaTMyHe MoJetoBaHHA» cneuianbHocTi F1 MNMpuknagHa
MaTemaTMKa npoBoauTbCA Y popMi 3axmcTy KBanicdikauilMHOT po6oTH Ta 3aBEpPLUYETLCS BUAAYELD
JOKYMEeHTa BCTAHOBJ/IEHOr0 3pa3ka Npo NpUCYAXEHHA CTYNneHA mMarictpa 3 npMCcBOEHHAM
KBanidikauii «MaricTp 3 npukaagHOT MaTeMaTMKM> 3@ OCBITHbO-HAyKOBOI NMPOrpamolo «MalumHHe
HaBYaHHA Ta MaTeMaTUUYHEe MOoJeNItOBaHHA>.

ATecTauina 3aiMcHioeTbea BigKkpuTo i ny6niyHo. KBanidikauiiHa po6oTa nepeBipAeTbCA HA O3HAKU
nopyLleHHA akageMidHOT 4o6poYecHOCTi Ta NicaA 3aXMCTy PO3MILLYETLCA B peno3mTopii HayKoBO-
TEeXHIYHOT 6i6Ni0TEKM YHIBEPCUTETY A/1F BiJIbBHOMO AOCTyny.

Certification of students at the second (master's) level of higher education in the educational
programme "Machine learning and mathematical modelling”, majoring in F1 Applied Mathematics, is
carried out in the form of defense of the qualification thesis and is completed by issuing a document
of the established form on awarding them a master's degree with the "Master of Applied
Mathematics” qualification in the "Machine Learning and Mathematical Modeling” educational and
scientific program.

Certification is carried out openly and publicly. The qualification thesis is checked for signs of
academic integrity violations and are published in the repository of the University Library for free
access after defense.
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5. MATPULA BIAMNOBIAHOCTI MPOrPAMHUX KOMANETEHTHOCTEM KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH

PROGRAMME COMPONENTS
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6. MATPHNLUA 3ABE3INEYEHHA NMPOIrPAMHUX PE3Y/IbTATIB HABYAHHA BIANOBIAHMMU

KOMMNOHEHTAMM OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME

LEARNING OUTCOMES WITH PROGRAMME COMPONENTS
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